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of simply and accurately gathering the information about
the use of medical products with minimized human errors
and automatically executing issuance of invoices of sup-
pliers and restocking of used products on the basis of
the results of use of products deposited at medical cent-
ers. This system comprises a computer system having
an antenna electrically connected to a reader and a med-
ical product encapsulated in a sterilized environment in
a package. The package is provided with an IC tag ar-
ranged such that signal transmission and/or reception is
disabled while the package remains unopened so that
the medical product is in the sterilized condition. The IC
tag becomes wirelessly communicable with the antenna
when the package is opened to remove the medical prod-
uct. The computer system reads the product information
about the medical product from the IC tag now wirelessly
communicable with the antenna and, on the basis of the
obtained product information, places an order to a sup-
plier for the replenishment of the used medical product
through a dedicated line or an external network.
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Description

[0001] The present invention generally relates to an
order acceptance and placement system and to medical
products for use in such system. More particularly, the
invention pertains to an order acceptance and placement
system for accurately comprehending and recording
medical products used for particular medical procedures
and automatically carrying out transactions between
medical product vendors and medical centers on the ba-
sis of the information that occurs when such packaged
sterilizing products as medical instruments, drugs and
medicines, and medical support products are unpacked
(or used).

[0002] Methods have been proposed in which medical
equipment is managed in medical centers by use of, for
example, barcodes and IC tag.

[0003] For example, a medical management system
described in Japanese Patent Laid-open No.
2003-16198 in which barcodes are directly attached to
the equipment for use in medical centers and the packs
storing the equipment. This system requires the reading
of barcodes by bringing an optical reader called a bar-
code reader close to each barcode, thereby manually
reading information stored in each barcode. Therefore,
this procedure is defective with respect to a cumbersome
information reading operation and a risk of failure of in-
formation gathering if an operator of the barcode reader
fails to the barcode.

[0004] Anothersurgical products management system
is described in Japanese Patent Laid-open No.
2002-179223 in which surgical products each attached
withanICtags are putonacart, the cartis passed through
a reading gate before and after each surgical operation
to gather the information about products used (or taken
off from the cart) in each surgical operation. Although this
system does not require the manual operation of the card
reader, it is necessary with this system to pass each cart
loaded with surgery products through a dedicated gate
before and after each surgical operation to identify the
surgical products used in a particular surgical operation
on the basis of the difference in product information be-
fore and after the operation. Therefore, no information
can be obtained unless the card is passed through the
gate. Further, for example, if used products remain on
the cart or products that were not loaded on the card
have been put on the cart later additionally or by mistake,
the accurate information about products cannot be ob-
tained. The number of surgical products necessary for
one session of surgery may reach more than one hun-
dred; therefore, it takes much time and labor to attach an
IC tag to each of these numerous products, thereby low-
ering the working efficiency of medical centers.

[0005] On the other hand, systems supporting trans-
actions between medical centers and medical products
sales companies by use of barcodes and IC tags are
disclosed in Japanese Patent Laid-open No.
2002-119577. The system described in Japanese Patent
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Laid-open No. 2002-119577 is associated with a system
for managing medical products such as catheters, in
which repository entering/dispatching management is
executed through a storage having a door connected to
a computer via a scanner with an antenna arranged in-
side. In this system, when products are entered in the
repository, products information is manually entered
through an input device and control labels based on ID
tag are attached to products. When products have been
dispatched from the repository with radio waves trans-
mitted by closing the door, the ID tag information of the
products left in the repository is gathered to be matched
with the repository entry information, thereby obtaining
repository dispatching information. On the basis of the
obtained repository dispatching information, order plac-
ing information is automatically transmitted to suppliers.
This system may achieve the automation of order place-
ment upon repository dispatching, but involves problems
of the time and labor consumed by operation of control
label attachment. Further, because the repository enter
information is manually inputted, there is a risk of human
errors.

[0006] Above systems of the prior arts using barcodes
and IC tags requires manual operations such as reading
barcodes by a barcode reader and passing IC tags
through a reading gate before and after each surgical
operation, thereby significantly lowering the work effi-
ciency and making it difficult to prevent the occurrence
of human errors at medical centers.

[0007] According to one aspect, a medical product
storage pack comprises a package, a medical product
encapsulated in a sterilized environment in the package,
and an IC tag arranged at the package such that at least
one of signal transmission and signal reception by the IC
tag is disabled, and such that at least one of signal re-
ception and signal transmission by the IC tag is enabled
upon opening the package to permit removal of the med-
ical product from the package.

[0008] According to another aspect, a medical product
storage pack comprises a closed package possessing
an enclosed space in which is located a medical product
under sterilized conditions, with the closed package be-
ing openable so that the space is no longer under steri-
lized conditions to permit removal of the medical product
from the package. An IC tag is arranged at the package.
In addition, the medical product storage pack comprises
means for disabling at least one of signal transmission
and signal reception by the IC tag when the package is
closed and for enabling at least one of the signal recep-
tion and the signal transmission by the IC tag when the
package is opened so that the space is no longer under
sterilized conditions.

[0009] According to an additional aspect, a medical
product order accepting and placing system comprises
a computer system electrically connected to a first an-
tenna by way of a reader device, a medical product en-
capsulated in a sterilized environment in a package. The
package is provided with an IC tag arranged at the pack-
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age such that at least one of signal transmission and
signal reception by the IC tag is disabled and such that
at least one of signal reception and signal transmission
by the IC tag is enabled upon opening the package to
permit removal of the medical product from the package.
The computer system comprises a storage section in
which is stored product information about the medical
product obtained from a signal received by the first an-
tenna from the enabled IC tag, and order placing means
for placing an order to a supplier of the medical product
through at least one of a dedicated line and an external
network based on the product information stored in the
storage section.

[0010] According to a further aspect, a method com-
prises receiving data from an enabled IC tag provided a
package possessing an enclosed space in which is lo-
cated a medical product under sterilized conditions, with
the IC tag being provided at the package such that the
IC tag is disabled from at least one of signal transmission
and signal reception when the medical product is in the
enclosed space under sterilized conditions and such that
the IC tag is enabled for at least one of signal reception
and signal transmission when the package is opened so
that the enclosed space is no longer under sterilized con-
ditions to permit the medical product to be removed from
package. The method also involves storing, in a storage
section of a computer, product information about the
medical product obtained from the signal received by an
antenna from the enabled IC tag.

FIG. 1is a top view illustrating an example of a med-
ical product practiced as one embodiment of the in-
vention.

FIG. 2isanenlarged partial sectional view illustrating
a part of the medical product shown in FIG. 1 in an
unpacked state.

FIG. 3 is a cross-sectional view of the medical prod-
uct shown in FIG. 1 taken along the section line IlI-
lll'in FIG. 1.

FIG. 4 is a cross-sectional view of the medical prod-
uct shown in FIG. 1 taken along the section line IlI-
lll'in FIG. 1 in an unpacked state.

FIG. 5 is a block diagram illustrating an exemplary
system configuration practiced as one embodiment
of the invention.

FIG. 6 is a diagram illustrating an exemplary display
practiced as one embodiment of the invention.

FIG. 7 is aflowchart indicative of exemplary process-
ing to be executed on a terminal device at a medical
center practiced as one embodiment of the invention.
FIG. 8is aflowchart indicative of exemplary process-
ing to be executed on a host computer practiced as
one embodiment of the invention.

FIG. 9 is a top view illustrating an example in which
an IC tag practiced as another embodiment of the
invention is short-circuited.

[0011] Itshould be noted that the presentembodiment,
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applied to medical products for use in medical centers,
is a system for executing order placement/acceptance
of medical products for use in medical centers, with the
medical products being stored in a sterilized state.
[0012] First, a configuration of a medical product stor-
age pack according to one embodiment will be described
with reference to FIGS. 1-4. FIG. 1 illustrates an example
of a configuration of a medical product storage pack 100
constituting the medical product according to one em-
bodiment of the invention. The medical product storage
pack 100 comprises a package having a storage section
101 for accommodating a medical product(s) or medical
goods so that the medical product is stored in a sterilized
state or sterilized environment within the package. More
specifically, as shown in the cross-sectional view of FIG.
3, the storage section 101 is made up of a transparent
synthetic resin sheet 102 and a gas-permeable sheet
103. Asshownin FIG. 1, these sheets are tightly attached
to each other along the periphery of the sheets, with a
space formed by these sheets providing the storage sec-
tion 101. By way of example, the gas-permeable sheet
103 is made of nonwoven fabric.

[0013] Medical products that are accommodated in the
storage section 101 include, for example, a catheter
adapted to be introduced into the human body, especially
a blood vessel, and attachments for the catheter. Such
medical products must be in a sterilized condition. Nor-
mally, these medical products are used in a disposable
manner and are sold in sterilized sealed packs. There-
fore, once the sterilization ceases to be in effect by un-
packing, these medical products must be discarded even
if they are not actually used. Consequently, these prod-
ucts may be handled on a basis in which "unpacking" is
equivalent to "used".

[0014] The gas-permeable sheet 103 has a property
of transmitting gases but not bacteria and the like. Use
of the gas-permeable sheet 103 allows the use of ethyl-
ene oxide gas for sterilization. It should be noted that if
sterilization is made not by gases but by gamma rays or
electron beam, sealed packaging without use of gas-per-
meable sheets may be used.

[0015] The medical product storage pack 100 is con-
structed such that it is unpackaged or opened by tearing
off the synthetic resin sheet 102. That is, as shown in
FIGS. 1 and 3, the synthetic resin sheet 102 extends
along the length (to the right end shown in FIG. 1) of the
rectangular pack and an unpacking sheet 110is attached
to the top side of the extended portion of the synthetic
resin sheet 102. The unpacking seat 110 is made of a
sheet material higher in strength than the material of the
synthetic resin sheet 102. One end of the unpacking seat
110 projects to or terminates at a pull section 112. The
pull section 112 can be grasped or held by a user to pull
the unpacking seat 110 and peel off the unpacking seat
110 along peel-off line 111 forming a V-shaped peel - off
section. The peel-off line 111 is defined by a reinforce-
ment member such as an adhesive tape attached to the
transparent synthetic resin sheet 102. Therefore, as
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shown in FIG. 2 for example, pulling a pull section 112
in the direction toward the other end rips the synthetic
resin sheet 102 on the .surface of the medical product
storage pack 100 in a V-shape, thereby exposing the
medical product accommodated in the storage section
101 and making the medical product ready to be taken
out. FIG. 4 shows a state similar to FIG. 3, except with
the unpacking seat 110 peeled back along the lines 111
at the time of unpacking.

[0016] In this embodiment, an IC (integrated circuit)
tagis attached to a portion of the medical product storage
pack 100 which extended from (i.e., is located to the side
of) the storage section 101 of the medical product storage
pack 100. The data stored in an IC chip embedded in the
IC tag may be read when the IC tag is positioned in the
vicinity of an IC tag reading antenna to be described later,
by means of wireless communication. In some cases,
data may be stored in the IC chip by wireless communi-
cation. The IC tag is configured by arranging the IC chip
and the antenna on a small-area base, for example. Gen-
erally, the IC tag is adapted to operate by the electric
power that is caused by the reception of a radio wave
from the IC tag reading antenna. Alternatively, the IC tag
itself may incorporate a battery.

[0017] In this illustrated embodiment, two IC tags are
arranged on the medical product storage pack 100 as
shown in FIG 1. The IC tags include a first IC tag 130
and a second IC tag 140. The IC tag stores product in-
formation such as the name of the product, model des-
ignation, sterilization lot number, seller, manufacturer,
medical center name, product unique ID number (serial
number). The two IC tags 130, 140 may both store these
pieces of data; however, at least one (the IC tag 140, for
example) of these IC tags stores the data for identifying
the other IC tag. Alternatively, the first IC tag 130 may
only store limited data such as its serial number and the
data for identifying this IC tag.

[0018] ThefirstICtag 130is arranged suchthat, unless
the medical product storage pack 100 is unpackaged or
opened, the first IC tag 130 cannot wirelessly communi-
cate with an external antenna. The second IC tag 140 is
arranged such that the second IC tag 140 may wirelessly
communicate with an external antenna if the medical
product storage pack 100 is kept packaged or unopened.
[0019] More specifically, the first IC tag 130is arranged
between the synthetic resin sheet 102 that is peeled off
at the time of unpacking and the gas-permeable sheet
103 as shown in FIG. 2. In this case, the arrangement of
the first IC tag 130 is at a position away from the storage
section 101, namely, in a space 123 between a shield
film 121 on the side of the synthetic resin sheet 102 and
a shield film 122 on the side of the gas-permeable sheet
103.

[0020] The shield film 121 and the shield film 122 func-
tion as electromagnetic interference sealed members.
By way of example, these shield films may be formed by
applying an electrically conductive coating compound to
a packing material made of resin. This coating compound
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is made of metal powders such as copper, silver, or nick-
el, abinder such as resin, and a solvent. In order to attain
a high conductivity, at least 10 to 15% by weight of the
metal powders is included.

[0021] The resin applied with the above-mentioned
electrically conductive coating compound is internally at-
tached to the synthetic resin sheet 102 and the gas-per-
meable sheet 103, and the first IC tag 130 is arranged
(e.g., fixedly arranged) in the space 123 formed between
these two sheets. An area coated with the electrically
conductive coating compound may be large enough to
cover the first IC tag 130 in its entirety. In this example,
the space 123 in which the first IC tag 130 is arranged is
a space separated from the storage section 101 for stor-
ing a medical product. This separating arrangement pre-
vents bacteria for example from moving between the
space 123 and the storage section 101. This arrange-
ment is designed because, depending on sterilization
methods, the shield film 121 and the shield film 122 may
prevent the sterilization of the space in which the IC tag
is sealed. It should be noted that any sterilization method
allowing the transmission through the electromagnetic
shield does not always requires the separate arrange-
ment of the space 123 and the storage section 101. How-
ever, this separate arrangement is effective in leaving
only the space in which the IC tag sealed left unsterilized
to avoid the possibility of an IC tag malfunction due to
the sterilization method used.

[0022] The first IC tag 130 is arranged at a position
covered with the shield film 121 and the shield film 122
as described above, thereby blocking the wireless com-
munication between the external antenna and the anten-
na of the first IC tag 130 side by the shield film 121 and
the shield film 122. In this way, the first IC tag 130 cannot
be recognized when the medical product storage pack
100 is in a packaged state.

[0023] When the medical product storage pack 100 is
unpackaged or opened, the synthetic resin sheet 102 is
peeled off with the unpacking sheet 110 as shown in
FIGS. 2 and 4 and the shield film 121 is removed to clear
the shielding, upon which the first IC tag 130 is ready to
wirelessly communicate with the outside. Namely, as
shown in FIG. 2, first, pulling the pull section 112 toward
the other short end pushes up or lifts the upper shield
film 121 to expose the first IC tag 130 to the atmosphere
or air. Next, the storage section 101 in which a medical
product is sealed is unpacked.

[0024] In the above description, a resin sheet applied
with an electrically conductive coating compound is at-
tached to the inside of the synthetic resin sheet 102 and
the gas-permeable sheet 103. Alternatively, the electri-
cally conductive coating compound may be applied di-
rectly to a portion inside the synthetic resin sheet 102 to
which the tag is attached, thereby making the portion
function as an electromagnetic shield member. Still al-
ternatively, the above-mentioned electrically conductive
coating compound may be mixed in the resin sheet for
packing beforehand. Yet alternatively, the electromag-
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netic shield material may be formed in a laminated man-
ner by encapsulating etched aluminum foil or a metal
mesh for example in the resin.

[0025] The second IC tag 140 is arranged so as to be
able to wirelessly communicate with the outside antenna
if the medical product storage pack 100 is not unpack-
aged. By way of example, the second IC tag 140 can be
attached to the synthetic resin sheet 102 as shown in
FIG. 1.

[0026] The following describes a processing system
using the medical product storage pack 100 configured
as described above. Referring to FIG. 5, in this embod-
iment, a data processing terminal (terminal device) 10
based on a computer is arranged in a room (an operating
room for example) in which the medical product storage
pack 100 is used in a medical center. The terminal 10 is
connected, via an IC tag readers with a first antenna 11
and a second antenna 12 for wirelessly communicating
with the first IC tag 130 and the second IC tag 140 at-
tached to the medical product storage pack 100, thereby
reading data from the first IC tag 130 and the second IC
tag 140 to create a database (which will be described
later) by the terminal 10.

[0027] The first antenna 11 is arranged in the vicinity
of a desk on which paramedical personnel (e.g., nurses)
arranges medical goods for use in surgery, for example
in an operating room.

[0028] Thesecondantenna 12isarrangedinamedical
product storage place (herein referred to as a dedicated
storage shelf) 13 arranged in a medical center (in an op-
erating room or in the vicinity thereof, for example), there-
by receiving data stored in the second IC tag 140 at-
tached to the medical product storage pack 100 stored
on the dedicated storage shelf 13. Therefore, accommo-
dating the medical product storage pack 100 on the ded-
icated storage shelf 13 allows the acquisition of the in-
formation about the types and amounts of stored medical
products through the terminal 10. It should be noted that
the unused medical goods stored on the dedicated stor-
age shelf 13 in a medical center are stocked on a deposit
basis as the property of makers or suppliers in medical
center, in general.

[0029] The secondantenna 12isoperated continuous-
ly or at predetermined intervals to get information from
the second ICtag 140 every time anew productis stocked
on the dedicated storage shelf 13 and to store the ob-
tained information into a database in the terminal 10. The
database is stored in a storage section 14 of the terminal
10, for example. Namely, the list of the products stored
in the database is matched, from time to time, against
the information obtained from the second IC tag 140 of
each product detected on the shelf. Hence, when a prod-
uct is taken from the shelf, it indicates that the signal
cannot be obtained from the product stored in the data-
base so far, and so the taking-off of that product from the
shelf is obtained as information. When this happens, the
information of the second IC tag 140 of the product taken
off from the shelf (namely, the product of which signal
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cannot be detected) is stored in the database as linked
with the information indicative of the date and time at
which the taking-off occurred.

[0030] If the medical product storage pack 100 has
been taken off from the dedicated storage shelf 13, the
medical product storage pack 100 is put on the above-
mentioned desk on which the goods for use in a surgical
operation are arranged. Then, when the sterilization pack
is opened, the first IC tag 130 contained in the pack is
exposed to be ready for signal reception and transmis-
sion as described above with reference to FIG. 2. The
first antenna 11 is also operated continuously to detect
a signal from the first IC tag 130, the detected information
being stored in the database of the terminal 10. The da-
tabase matches the stored information against the take-
off information obtained from the second antenna 12 and
sets a flag indicating that the medical product storage
pack 100 is a used product.

[0031] The terminal 10 may be configured as any com-
puter, desktop or mobile, as long as it has a display de-
vice. Although not shown, peripheral equipment such as
a printer may be connected to the terminal 10.

[0032] The terminal 10 arranged in a medical center
is configured for the connection with an external network
20 such as the Internet for data reception and transmis-
sion with the outside. For mating data reception and
transmission via the external network 20, a host compu-
ter 30 is provided. The updated data of the database is
supplied from the terminal 10 in a medical center to the
host computer 30 from time to time. The data reception
and transmission with the host computer 30 may be made
by use of dedicated line or a telephone line connected in
a dialup manner. With reference to FIG. 5, the terminal
10 arranged in, for example, an operating room is directly
connected to the external network 20. Alternatively, the
data may be transmitted from the terminal 10 to a server
arranged in a medical center via a network thereof for
making up the data in that server, and then transmitting
the resultant data to the external network 20.

[0033] The host computer 30 creates a database of
the stock of medical goods for each medical center on
the basis of the updated data of the database and stores
the created database in a storage section 33. The stored
data in the storage section 33 is supplied to a terminal
device of a medical product maker (manufacturer) 31.
On the basis of the supplied data about the types and
amounts of medical products used for surgery, the maker
31 transmits data for requesting a supplier for the delivery
of medical products and the bills thereof to a terminal
device of a supplier 32. The supplier 32 delivers the re-
quested medical products and the bills thereof to the
medical center. The host computer 30 is arranged in the
maker 31 for example. The maker 31 arranges for the
manufacture of the medical products used at a medical
center. The delivery of bills may be electronically trans-
mitted to a terminal device of the supply department of
a medical center.

[0034] The terminal 10 transmits the information about
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flagged used products to the host computer 30 via the
dedicated line or the external network such as the Internet
every time the take-off information is obtained or at pre-
determined intervals (for example once a day). The host
computer 30 transmits the supplied information to med-
ical product suppliers or manufacturers along with the
information about the name of medical center and the
date of taking-off. At this moment, the host computer may
also execute invoice issuance processing for the medical
center. Alternatively, the invoice issuance processing
may be executed by suppliers or manufacturers.

[0035] If the radio range of the first IC tag 130 is long,
the first antenna 11 may be arranged anywhere as long
as it is indoors. However, if the range is short, the ar-
rangement of the first antenna 11 must be well planned.
In the example shown above, a desk is used for a place
at which the first antenna 11 is arranged. Alternatively,
the first antenna 11 that is connected by wireless LAN
for example may be arranged on a cart for carrying med-
ical goods to an operating room or arranged inside for
example of a trash box for used packing materials. In the
latter case, the information of the IC tag attached to each
discarded packing material may be read to get data re-
sults concerning the medical products used.

[0036] It should be noted that, if the first antenna 11
does not get unpackaging information within a predeter-
mined period of time (12 hours for example) after the
information about the taking-off from the shelf detected
by the second antenna 12 and the taken-off product has
not been returned to the shelf, the terminal 10 determines
that the product concerned has been lost and notifies the
host computer 30 of such matter. Upon reception of this
information, the host computer 30 or the supplier or the
maker issues a bill for that product.

[0037] The terminal 10 is arranged with an input sec-
tion for entering patientinformation and the name of med-
ical procedure (or surgery). Entering the surgery patient
information and the name of surgery that uses a medical
product concerned before or after unpackaging the med-
ical product storage pack 100 allows paramedical per-
sonnel to use the terminal 10 as a system for recording
and managing the medical procedures executed on pa-
tients.

[0038] To be more specific, on the basis of the infor-
mation stored in a patient medical procedure database,
storing patient information and medical procedure (sur-
gery) names, and the information stored in a database
storing used products, patient procedure records may be
printed or outputted to another system for use. Referring
to FIG. 6, there is shown an example of an input screen
that is used when creating the patient procedure data-
base. The upper portion of the input screen has boxes
to fill in for the name of the facilities, the date of surgery,
the code of case, the name of the surgery, the affect area,
the number of affected areas, the complete obstruction
in a blood vessel if any, and the start and end time of
medical check or treatment. Of these pieces of informa-
tion, the name of the facilities and the date of surgery,
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for example, may be automatically entered. The lower
portion of the input screen has boxes for entering medical
products to be used for medical treatment. To be more
specific, these boxes are for entering the product name,
code number, lot number and individual number of a par-
ent kit (pack) in which medical products to be used for
vascular catheterization check or treatment are arranged
in a set. Further these boxed are for entering the product
names, code numbers, lot numbers and individual num-
bers of individual products used separately from the par-
entkit. The individual products include vascular dilatation
catheters and stents for example that are not contained
in packs, in addition to those products contained in packs,
for example.

[0039] Of these entries, for products that are taken for
use out of the medical product storage pack 100 attached
with an IC tag, the types and amount of these products
are automatically entered in the corresponding boxes in
the screen. It should be noted thatitis possible to transmit
only the types and amount of used products to the host
computer 30, with the above-mentioned detail input data
not being transmitted to the host computer 30 to prevent
personal information such as patient names from leaking
outside.

[0040] If the unpackaged product in the present em-
bodiment has been automatically entered as a medical
instrument in a detail input screen as shown in FIG. 6 for
example, the terminal 10 may determine whether it is
proper to use such a medical instrument in the surgery
concerned. If the use is found improper, an alert of some
form may be issued.

[0041] The following describes an example of process-
ing of the system of the present embodiment on the side
of a medical center and an example on the side of the
host computer with reference to flowcharts shown in FIG.
7 and FIG. 8 respectively.

[0042] First, the processing to be executed at the ter-
minal 10 on the side of a medical center will be described
with reference to the flowchart shown in FIG. 7. The ter-
minal 10 on the side of a medical center determines
whether the second antenna 12 has received data from
the second IC tag 140 (step S11). If datais found received
from the IC tag, the terminal 10 creates a database of
products stored on the dedicated storage shelf 13 on the
basis of the received data (step S12). In creating the da-
tabase, the date and time on which each product was
stored on the dedicated storage shelf 13 is also stored
in the database.

[0043] Next, the terminal 10 determines whether the
first antenna 11 has received data from the first IC tag
130 (step S13). If the data is found received, the terminal
10 sets flag "Used" to the product having a serial number
indicated by the received datain the database (step S14).
Then, back to step S12, the terminal 10 updates the da-
tabase. At this moment, the date of reception at the first
antenna 11 for example (namely, the date on which the
product was used) is also stored.

[0044] Ifthe first antenna 11 has received no data from
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the first IC tag 130 after the creation (or updating) of the
database, the terminal 10 determines whether there is
any product among the medical product stored in the
database of which no data can be received from the sec-
ond IC tag 140 by the second antenna 12 with flag "Used"
not set (namely, any product in the database not found
without any signs of use) (step S15). Here, this determi-
nation is made if there is no sign of use a predetermined
period of time (12 hours for example) after the product
was taken off from the dedicated storage shelf 13 for
example. If such a product is found, the terminal 10 sets
flag "Lost" to the product having the corresponding serial
number in the database (step S16).

[0045] If no lost product is found in step S15, then the
terminal 10. determines whether a predetermined data
transmission timing has come (step S17). If the prede-
termined data transmission timing is found to not have
been reached, then the terminal 10 returns to the recep-
tion processing of the second antenna 12 and the data-
base update processing on the basis of the received data
in step S11. It should be noted that in setting the data
transmission timing at certain time intervals, the terminal
10 may return to the processing of step S11 also when
there is no change in the data in the database from the
data transmitted last.

[0046] If the data transmission timing is found to have
been reached in step S17 and if flag "Lost" was set in
step S16, then the terminal 10 transmits the data in the
database of the terminal 10 to the host computer 30 (step
S18), upon which the terminal 10 returns to the process-
ing of step S11.

[0047] The following describes an example of process-
ing by the host computer 30 with reference to the flow-
chart shown in FIG. 8. The host computer 30 determines
whether data has come (or has been received) from the
medical center’s terminal 10 managed by the host com-
puter 30 (step S21).

[0048] If the data is found to have been received, the
host computer 30 uses the received data to update a
database storing the corresponding medical center’s
product stock and use results (step S22). Next, the host
computer 30 determines whether the update data in-
cludes the data to which the flag "Used" and/or the flag
"Lost"is set (step S23). If the data to which the flag "Used"
and/or the flag "Lost" is found, the host computer 30 ex-
ecutes invoice issuance processing for each product to
which the flag "Used" is set and/or each product to which
the flag "Lost" is set (step S24). In addition, the host com-
puter 30 executes restocking processing for replenishing
the stock of the medical center for each product to which
the flag "Used" is set and/or each product to which the
flag "Lost" is set (step S25). These invoice issuance
processing and restocking processing are executed via
a supplier for example.

[0049] Thus, on the basis of the data received from IC
tags on the side of medical centers, a database of unused
stock is created and the created database is sent to the
host side, thereby automating medical product stock
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management and invoice issuance processing. There-
fore, unlike related-art technologies that require human
interventions such as passing medical products through
a dedicated information reading gate every time they are
used, the system practiced as one embodiment of the
invention is capable of reliably managing the use of med-
ical products.

[0050] In the example described so far, an IC tag is
arranged between electromagnetic shield members such
that the signal transmission is blocked in the sterilized
state and enabled when the package is opened to so that
the sterilized state no longer exists. However, an alter-
native configuration may be used. For example, the
transmission/reception antenna of each IC tag may be
physically short-circuited in the packed state, thereby dis-
abling the signal transmission from the IC tag.

[0051] More specifically, as shown by way of example
in FIG. 9, an IC chip 132 can be arranged on a base 131
as the first IC tag 130 and a coil antenna 133 connected
to the IC chip 132 can be arranged on the base 131. With
the first IC tag 130 having this configuration, a short-cir-
cuit part 123 made of an electrically conductive member
is broughtinto contact with the antenna 133 with the med-
ical product storage pack 100 in the packaged state,
thereby disabling the electromagnetic wave reception by
the antenna 133. Because the IC tag obtains signal trans-
mission energy (or electrical power) by receiving electro-
magnetic waves such as an RF signal at the antenna
133, the signal transmission from the first IC tag 130 is
disabled.

[0052] The short-circuit part 123 is adhesively at-
tached to release coated paper on the base so that the
short-circuit part 123 may be detached from the base 131
by pulling a pull end of the short-circuit part 123 in the
same manner as shown in FIGS. 1 -4. In this configura-
tion, opening of the medical product storage pack 100
removes the short-circuit part 123 from the IC tag to make
the antenna of the IC tag regain its full length, thereby
making the IC tag ready for receiving and transmitting
electromagnetic waves. Also, itis possible that the IC tag
is adhesively attached to the release coated paper of the
pull end side and the short-circuit part is arranged on the
lower side. In this configuration, when the IC tag is peeled
off the release coated paper by pulling the pull end sec-
tion, the short-circuit part stays unremoved. The electri-
cally conductive member for forming the short-circuit part
may be a metal such as copper or aluminum or an elec-
trically conductive ink.

[0053] The above-mentioned terminals arranged in
medical centers and the host computer may be realized
by installing the software programs for executing the
processing of the above-mentioned embodiment into
general-purpose computers, allowing the building of the
above-mentioned system according to one embodiment
of the invention with ease. The software programs for
this purpose may be provided in a variety of recording
media or by downloading through communication means
such as the Internet.
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[0054] In the above-mentioned embodiment, the ter-
minals in medical centers and the host computer are in-
terconnected by some communication means for auto-
matic data transmission and reception. Alternatively, the
personnel of medical product suppliers may go to medical
centers at regular time intervals (once every several
days, forexample) with a portable data processing device
(a laptop computer for example), connect this portable
device to the terminal of each medical center, read the
data therefrom to record the data to the portable device,
bring the portable device back to the supplier’s office,
and transmit the data thus brought to the host computer
from the supplier’s office, for example.

[0055] In the above-mentioned embodiment, such
medical products for use in surgery as vascular catheters
and accessories thereof are mentioned as examples of
medical products contained in a pack with an IC tag in
the sterilized state. The present embodiment of the in-
vention is also applicable to the packaging of other med-
ical products (medicalinstruments, drugs and medicines,
and so on) if these medical products are encapsulated
for storage in the packaging in the sterilized state.
[0056] In the above-mentioned embodiment, both the
first IC tag that cannot be read in the packaged state and
the second IC tag that can be read normally are attached
to each medical product storage pack. As an alternative,
the second IC tag is not attached to the medical product
storage pack, in which the stock management on the
stock shelf is executed by another method using no IC
tag, and only the first tag that cannot be read in the pack-
aged state is attached to the medical product storage
pack, thereby executing only the confirmation of medical
products for use in surgery.

PREFERRED EMBODIMENTS
[0057]
1. A medical product storage pack comprising:
a package;

a medical product encapsulated in a sterilized
environment in the package;

and

an IC tag arranged at the package such that at
least one of signal transmission and signal re-
ception by the IC tag is disabled, and such that
at least one of signal reception and signal trans-
mission by said IC tag is enabled upon opening
said package to permit removal of said medical
product from said package.

2. The medical product storage pack according to 1,
wherein said IC tag, prior to the opening of the pack-
age, is sandwiched between electromagnetic wave
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shield sheets that are integrally attached to portions
of said package such that said electromagnetic wave
shield sheets are separated away from each other
when said package is opened.

3. The medical product storage pack according to 1,
wherein said IC tag comprises an antenna that is at
least one of a signal transmission antenna, and an
electrically conductive strip adhesively secured to
said antenna, the electrically conductive strip being
peeled off from said antenna when said package is
opened.

4. The medical product storage pack according to 1,
wherein said medical product and said IC tag are
encapsulated in two different sections of said pack-
age which are both exposed when said package is
opened.

5. The medical product storage pack according to 1,
wherein said IC tag is a first IC tag, and comprising
a second IC tag enabled for at least one of signal
transmission and signal reception when said medical
product is encapsulated in the sterilized environ-
ment.

6. A medical product storage pack comprising:

a closed package possessing an enclosed
space in which is located a medical product un-
der sterilized conditions, the closed package be-
ing openable sothatthe spaceis nolongerunder
sterilized conditions to permit removal of the
medical product from the package;

an IC tag arranged at the package;

means for disabling at least one of signal trans-
mission and signal reception by said IC tag when
the package is closed and for enabling at least
one of the signal reception and the signal trans-
mission by said IC tag when the package is
opened so thatthe space is nolonger under ster-
ilized conditions.

7. The medical product storage pack according to 6,
wherein said means comprises electromagnetic
wave shield sheets integrally attached to portions of
said package.

8. The medical product storage pack according to 6,
wherein said IC tag comprises an antenna that is at
least one of a signal transmission antenna and a
signal reception antenna, and said means comprises
an electrically conductive strip secured to said an-
tenna, the electrically conductive strip being peeled
off from said antenna when said package is opened.
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9. The medical product storage pack according to 6,
wherein said medical product and said IC tag are
encapsulated in two different sections of said pack-
age which are both exposed when said package is
opened.

10. A medical product order accepting and placing
system comprising:

a computer system electrically connected to a
first antenna by way of a reader device;

a medical product encapsulated in a sterilized
environment in a package, said package being
provided with an IC tag arranged at the package
such that at least one of signal transmission and
signal reception by the IC tag is disabled and
such that at least one of signal reception and
signal transmission by the IC tag is enabled up-
on opening the package to permit removal of
said medical product from said package; and

said computer system comprises a storage sec-
tion in which is stored product information about
said medical product obtained from a signal re-
ceived by the first antenna from the enabled IC
tag, and order placing means for placing an or-
der to a supplier of the medical product through
at least one of a dedicated line and an external
network based on said product information
stored in said storage section.

11. The medical product order accepting and placing
system according to 10, wherein said IC tag is a first
IC tag and said package comprises a second IC tag
enabled for one of signal transmission and signal
reception when said medical product is encapsulat-
ed in the sterilized environment;

said computer system being electrically connected
to a second antenna for receiving a signal from said
second IC tag, said second antenna being arranged
at a storage place in which said medical product is
stored;

said medical product order accepting and placing
system further comprising a stock and delivery con-
firmation database for storing information about said
medical product arranged at said storage place on
the basis of said signal received by said second an-
tenna and storing information about said medical
product removed from said storage place.

12. The medical product order accepting and placing
system according to 11, wherein said stock and de-
livery confirmation database is a medical product or-
der accepting and placing system arranged in said
computer system.

13. The medical product order accepting and placing
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system according to 12, wherein said stock and de-
livery confirmation database stores information
about stock and delivery timings by relating said in-
formation about stock and delivery timings with said
product information.

14. The medical product order accepting and placing
system according to 13, wherein when said medical
product is determined to be removed from said stor-
age place by said stock and delivery confirmation
database and the first antenna has not received the
signal from the first IC tag within a predetermined
period of time after a time at which the medical prod-
uct has been removed from said storage place, said
medical product is determined to be lost.

Claims

A medical product storage pack comprising:

a package (100);

a medical product encapsulated in a sterilized
environment in the package; and

an IC tag (130) arranged at the package such
that at least one of signal transmission and sig-
nal reception by the IC tag is disabled, and such
that at least one of signal reception and signal
transmission by said IC tag is enabled upon
opening said package to permit removal of said
medical product from said package, wherein
said IC tag is a first IC tag, and

comprising a second IC tag enabled for at least
one of signal transmission and signal reception
when said medical product is encapsulated in
the sterilized environment.

The medical product storage pack according to
Claim 1, wherein said IC tag, prior to the opening of
the package, is sandwiched between electromag-
neticwave shield sheets (121, 122) thatare integrally
attached to portions of said package such that said
electromagnetic wave shield sheets are separated
away from each other when said package is opened.

The medical product storage pack according to
Claim 1, wherein said IC tag comprises an antenna
(133) that is at least one of a signal transmission
antenna, and an electrically conductive strip (124)
adhesively secured to said antenna, the electrically
conductive strip being peeled off from said antenna
when said package is opened.

The medical product storage pack according to
Claim 1, wherein said medical product and said IC
tag are encapsulated in two different sections (101,
123) of said package which are both exposed when
said package is opened.
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The medical product storage pack according to any
of the preceding claims, wherein the package is a
closed package possessing an enclosed space
(101) in which is located a medical product under
sterilized conditions, the closed package being
openable so that the space is no longer under ster-
ilized conditions to permit removal of the medical
product from the package.

A medical product order accepting and placing sys-
tem comprising:

a computer system (10) electrically connected
to afirstantenna (11) by way of a reader device;
a medical product encapsulated in a sterilized
environment in a package (100), said package
being provided with an IC tag (130) arranged at
the package such that at least one of signal
transmission and signal reception by the IC tag
is disabled and such that at least one of signal
reception and signal transmission by the IC tag
is enabled upon opening the package to permit
removal of said medical product from said pack-
age and

said computer system comprises a storage sec-
tion (14) in which is stored product information
about said medical product obtained from a sig-
nal received by the first antenna from the ena-
bled IC tag, and order placing means (30, 33)
for placing an order to a supplier of the medical
product through at least one of a dedicated line
and an external network based on said product
information stored in said storage section,

wherein said IC tag is a first IC tag (130) and said
package comprises a second IC tag (140) enabled
for one of signal transmission and signal reception
when said medical product is encapsulated in the
sterilized environment and

said computer system (10) being electrically con-
nected to a second antenna (12) for receiving a sig-
nal from said second IC tag, said second antenna
being arranged at a storage place in which said med-
ical product is stored; said medical product order ac-
cepting and placing system further comprising a
stock and delivery confirmation database for storing
information about said medical product arranged at
said storage place on the basis of said signal re-
ceived by said second antenna and storing informa-
tion about said medical product removed from said
storage place.

The medical product order accepting and placing
system according to Claim 6, wherein said stock and
delivery confirmation database is a medical product
order accepting and placing system arranged in said
computer system.
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10

8.

The medical product order accepting and placing
system according to Claim 7, wherein said stock and
delivery confirmation database stores information
about stock and delivery timings by relating said in-
formation about stock and delivery timings with said
product information.

The medical product order accepting and placing
system according to Claim 8, wherein when said
medical product is determined to be removed from
said storage place by said stock and delivery confir-
mation database and the first antenna has not re-
ceived the signal from the first IC tag within a prede-
termined period of time after a time at which the med-
ical product has been removed from said storage
place, said medical product is determined to be lost.
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